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RESISTANCE HEATED TISSUE MORCELLATION 
Technical Field 

[0001] This invention generally relates to morcellating tissue and, more specifically, 
using a rotating resistance heated (RH) electrode to morcellate the tissue. 

Background Information 

[0002] The male urethra is generally a tubular passageway extending from the bladder 
to the end of the penis. As urine travels from the bladder and out of the body, the urine 
passes through four sections of the urethra, referred to as the prostatic urethra, the 
H membranous urethra, the bulbar urethra, and the pendulous or distal urethra. 

Surrounding the prostatic urethra and below the bladder is a prostate gland, which, 
among other functions, produces the fluid in semen. 

Jq [0003] A urological condition that some, mostly male, patients experience is blockage 

O. of the urethra. For instance, prostate enlargement, also known as benign prostate 

Q hyperplasia (BPH), is a common affliction experienced by some men. The condition 

^ involves swelling of the prostate, which prevents passage of urine from the bladder and 

consequently makes urination difficult or impossible. Prostate cancer is another affliction 
suffered by some men and may lead to many of the same symptoms as BPH. 

[0004] BPH is often treated by surgically removing the excess prostatic tissue from the 
interior region of the prostate that is pressing on the urethra. This removal usually 
relieves the obstruction and the incomplete emptying of the bladder caused by the BPH, 
leaving the rest of the prostatic tissue intact. 

[0005] During a transurethral resection of the prostate gland (TURP) procedure, a 
surgeon uses an electrosurgical cutting loop to remove the obstructing tissue from the 
prostate. The electrosurgical cutting loop typically uses radio frequency (RF) electricity 
to "shave" off small pieces of the targeted prostate tissue from the interior of the prostate. 
The pieces of prostatic tissue excised by the RF electrosurgical loop are typically small 
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enough to rapidly flush out using irrigation fluid, aspirated out using, for example, a large 
bore syringe, or grasped and removed. 

[0006] The holmium laser resection of the prostate (HOLRP) procedure uses laser 
light from a holmium laser system to remove the targeted prostatic tissue. The laser light 
cuts the excess tissue from the interior of the prostate while coagulating the underlying 
tissue. The holmium laser may reduce the time period needed to resect the necessary 
tissue off of the prostate because the laser resects large pieces of tissue from the enlarged 
prostate at one time. 

Summary of the Invention 

[0007] The rapid removal of resected tissue segments from the patient' s body when 
employing an electrosurgical cutting loop for the TURP procedure is offset by the time 
required to complete the resection procedure due to the small size of the resected pieces 
of tissue. The resection can be completed sooner using the HOLRP procedure, but the 
large pieces of tissue resected by the holmium laser then require extra time to be broken 
down, which adds to the total time of the procedure. The large resected pieces need to be 
broken down until they are adequately sized for removal from the body. The invention 
involves a device that can be used to comminute, or reduce the size of, an object (e.g., 
tissue). The device can then transport the small pieces to another location, such as out of 
a patient's body. A morcellator according to the invention has a rotatable, resistance 
heated (RH) electrode. The morcellator can be used to efficiently and quickly morcellate 
or comminute relatively large pieces of tissue. Such a morcellator can be used in a 
HOLRP procedure to reduce the total time of the procedure. 

[0008] In one aspect, the invention generally relates to a morcellator that includes a 
rotatable electrode and a drive system for rotating the rotatable electrode. The rotatable 
electrode has a resistance to a flow of an electrical current. The rotatable electrode is 
heated by the flow of the current through the rotatable electrode while the drive system 
rotates the rotatable electrode. 

[0009] Embodiments of this aspect of the invention can include the following features. 
The morcellator can include a source of electrical current that is couplable to the rotatable 
electrode. The source can supply electrical current to the electrode so that the electrode is 



maintained at a temperature sufficient to comminute tissue. The morcellator may also 
include an outer sheath containing at least some of the rotatable electrode. The 
morcellator can have a vacuum source couplable to the outer sheath to provide suction, 
which can be used to remove comminuted tissue. In a further embodiment, the 
morcellator includes a tissue guider that is moveable with respect to the outer sheath to 
direct tissue to the rotatable electrode. The proximal end of the tissue guider may include 
a loop. The morcellator may also include a tissue guider controller to enable the guider 
to direct the tissue to the rotatable electrode at a controlled rate. 

[0010] In another aspect, the invention includes a method of morcellating tissue in the 
body of a patient. The method includes heating a rotatable electrode having a resistance 
to the flow of an electrical current. The heating of the rotatable electrode is due to the 
flow of the current through the rotatable electrode. The rotatable electrode is also rotated 
as the electrode is being heated to comminute tissue. In one embodiment, the method 
also includes directing the tissue to the rotatable electrode to comminute tissue. The 
method may also include removing comminuted tissue, such as with irrigation fluid. 
Other embodiments include directing the tissue into the rotatable electrode and providing 
information about a voltage drop across and the flow of the current through the rotatable 
electrode. 

[001 1] The directional terms proximal and distal require a point of reference. In this 
document, the point of reference in determining direction is in the perspective of the 
patient. The term "proximal" refers to a direction that points into the patient's body, and 
the term "distal" refers to a direction that points out of the patient's body. 

[0012] The foregoing and other objects, aspects, features, and advantages of the 
invention will become more apparent from the following description and from the claims. 

Brief Description of Drawings 

[0013] In the drawings, like reference characters generally refer to the same parts 
throughout the different views. Also, the drawings are not necessarily to scale, emphasis 
instead generally being placed upon illustrating the principles of the invention. 



[001 4] FIG. 1 A shows a schematic view of a morcellator including a resistance heated 
(RH) electrode. 

[0015] FIG. IB is a cross sectional view of an electrode lead of the morcellator of FIG. 
1 A, taken along line BB of FIG. 1 A. 

[0016] FIG. 1 C is a cross sectional view of another electrode lead of the morcellator of 
FIG. 1A, taken along line CC of FIG. 1A. 

[0017] FIG. ID is a cross sectional view of the morcellator of FIG. 1 A, taken along 
line DD of FIG. 1A. 

[0018] FIG. 2 shows a more detailed schematic view of the morcellator of FIG. 1 A, 
J* including a rotatable RH electrode. 
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P [0019] FIG. 3 A is a more detailed schematic view of the morcellator of FIG. 2, 

M including a tissue guider. 

ST- 

II [0020] FIG. 3B is a schematic view of the morcellator of FIG. 3 A in which the tissue 

•' guider is extended beyond a piece of tissue. 

O 

ftj [0021] FIG. 3C is a schematic view of the morcellator of FIG. 3A in which the tissue 

Q 

g guider is retracted to direct the piece of tissue into the rotating RH electrode. 

£3 

|> [0022] FIG. 3D is a schematic view of the morcellator of FIG. 3 A in which the tissue 
segment has been morcellated or comminuted into smaller pieces. 

[0023] FIG. 3E is a perspective view of another embodiment of a tissue guider. 

[0024] FIG. 3F illustrates a schematic view of the morcellator of FIG. 3 A in which the 
tissue guider grasps the tissue. 

[0025] FIG. 4A is a more detailed schematic view of the morcellator of FIG. 3 A, 
having a vacuum source and a fluid source connected to the morcellator. 

[0026] FIG. 4B is an end view of the morcellator of FIG. 4A, taken along line BB in 
FIG. 4A. 

[0027] FIG. 5 A illustrates a schematic view of the morcellator of FIG. 3 A, including a 
tissue guider controller. 
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[0028] FIG. 5B illustrates a schematic view of the morcellator of FIG. 5 A, including a 
spring. 

[0029] FIG. 6A shows a perspective view of an embodiment of a morcellator similar to 
the morcellator shown schematically in FIG. 4A. 

[0030] FIG. 6B shows a partial cross-sectional view of the morcellator of FIG. 6 A. 

Description 

[0031] Referring to FIG. 1 A, a morcellator 5 according to the invention is connectable 
to a source of electrical current 8 (which could instead be a source of voltage and which 
is referred to hereinafter generally as a voltage/current source or just a source), a pair of 
electrode leads 13, 14 and a resistance heated (RH) electrode 16 electrically coupled to 
proximal ends 10, 12 of the pair of electrode leads 13, 14. The pair of electrode leads 13, 
14 are conductive leads made of one or more materials with relatively low electrical 
resistance as compared to the RH electrode 16 and, in one embodiment, are covered with 
an electrically insulative coating such as silicone and polyurethane. When the 
voltage/current source 8 is coupled to the leads 13, 14, an electrical circuit is formed from 
the source 8, through the electrode lead 13, through the RH electrode 16, through the 
other electrode lead 14, and back to the source 8. Since the resistance of the RH 
electrode 16 is higher than that of the pair of electrode leads 13, 14, heat is generated at 
the RH electrode 16 when current passes through the RH electrode 16. Heat generated at 
the RH electrode 16 can achieve a temperature sufficient to resect and/or comminute 
tissue. 

[0032] Examples of suitable materials for forming the pair of electrode leads 13, 14 
include, but are not limited to, copper, aluminum, silver, and combinations of two or 
more of such materials. Examples of suitable materials for forming the RH electrode 16 
include, but are not limited to, foundry metals such as tungsten and tungsten alloys, and 
combinations of two or more of such materials. In another embodiment, the RH 
electrode 16 is made from silicon carbide. In one embodiment, the RH electrode 16 is 
coated with a ceramic coating. 



[0033] The size and shape of the RH electrode 1 6 is a function of the performance 
needed. An RH electrode 16 having a larger cross sectional area will require higher 
current flow through the electrode 1 6 to obtain or maintain the desired heat temperature. 
A smaller cross sectional area may be desired for the electrode 16. The cross sectional 
area of the electrode leads 13, 14 also affects heat generation. A lead having a smaller 
cross section has a higher resistance than a lead having a larger cross section made of the 
same material. When resistance of the lead is high, heat can be generated in non-critical, 
less desirable locations reducing the effects of the electrode 16. Therefore, a larger cross 
section area may be desired for the electrode leads 13, 14. 

[0034] In one embodiment, the RH electrode 1 6 is a substantially U-shaped wire loop. 
In another embodiment, the RH electrode 16 is a substantially U-shaped ribbon-like 
| structure having a broad surface. Alternatively, the RH electrode 1 6 is formed from 

>£.:•• multiple strands of wire that are joined (e.g., soldered) together to form a loop. Although 
§ described below as a U-shaped wire loop, the RH electrode 1 6 can also have other 

f f : configurations, such as a circular configuration. 

B [0035] The electrode leads 1 3 , 1 4 can be any conductive path to the RH electrode 1 6. 

U. In one embodiment, the cross section of each electrode lead 13, 14, as taken along lines 

§ BB and cc of FIG. 1A and as shown in FIGS. IB and 1C, is semi-circular. The 

electrode leads 13, 14 are also separated by an insulator 18 (as shown in FIG. ID, which 
is a cross sectional view of the morcellator of FIG. 1 A taken along line DD) to prevent a 
short circuit from occurring between the two electrode leads 13, 14. The insulator 18 can 
be made from any insulating material, such as rubber. 

[0036] The semi-circular cross section of the electrode leads 13, 14 enables 
encapsulation of the electrode leads 13, 14 into an elongated inner sheath 20, whose cross 
section is shown in FIG. ID. The elongated inner sheath 20 can be used as a protective 
measure for the electrode leads 13, 14 and may be made from fluoropolymer resins such 
as polytetrafluoroethylene (PTFE) and fluorinated ethylene propylene (FEP). In one 
embodiment, the elongated inner sheath 20 is heat shrink tubing such as teflon shrink 
wrap. The semi-circular cross sectional area of the electrode leads 13, 14 can maximize 
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the cross sectional area of the electrode leads 13, 14 positioned within the lumen defined 
by the elongated inner sheath 20. 

[0037] The RH electrode 1 6 can be connected to the proximal ends 10, 12 of the pair 
of electrode leads 13, 14 in any one of a number of ways. Examples of suitable 
connection methods include, but are not limited to, soldering, welding, brazing, crimping, 
swaging, and screwing. The connection method selected is dependent on the material of 
the RH electrode 16 and the electrode leads 13, 14. An important factor, however, is that 
no matter which connection method is employed, the connection must result in a low 
electrical resistance joint. 

q [0038] In a disclosed embodiment, the electrical voltage/current source 8 applies a 

g relatively high direct current (DC) and a relatively low voltage to the RH electrode 1 6 to 

P. . 

\r heat the RH electrode 16. In particular, in one embodiment, the voltage/current source 8 

J provides a voltage to the RH electrode 16 substantially between the range of thirty volts 

153 to sixty volts, inclusive. Additionally, in one embodiment, the voltage/current source 8 

9, 

0 provides a current to the RH electrode 1 6 substantially between the range of one amp to 

Jj-j four amps, inclusive. The voltage/current source 8 can be implemented using either 

«£ " linear or switching regulator technology. In either case, the output of the voltage/current 

ft) source 8 must be ohmically isolated from earth ground to meet surgical instrument 

electrical safety standards. 

[0039] Referring to FIG. 2, a morcellator controller 24 for use with the morcellator 5 
includes an electrode interface circuit 28, the voltage/current source 8, and a 
microprocessor 30. The morcellator controller 24 measures the resistance of the RH 
electrode 16. The resistance of the RH electrode 16 changes as heat is withdrawn from 
the electrode 1 6 by various thermal masses including tissue, irrigants (also referred to 
below as irrigation fluid), and surrounding fluids. The morcellator controller 24 adjusts 
the current applied to the RH electrode 16 to maintain a predetermined resistance at the 
RH electrode 16. In some embodiments, the electrode interface circuit 28 provides 
information about the voltage drop across and current flow through the RH electrode 16 
to the microprocessor 30. The electrode interface circuit 28 can include commercially 
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available differential and operational amplifiers, such as those from RadioShack 
Corporation of Fort Worth, Texas. 

[0040] The microprocessor 30 receives input (by way of, for example, a user interface) 
such as power settings and cut/coagulation control. The microprocessor 30 also receives 
input from the electrode interface 28. The microprocessor 30 converts analog signals of 
the voltage and current measurements of the RH electrode 16 to digital signals. The 
microprocessor 30 controls the heating of the RH electrode 16 according to the following 
exemplary algorithm. When the surgeon calls for a cutting or a coagulation procedure, 
for example by stepping on a foot control, the resistance of the RH electrode 16 is 
"p,; measured. To measure the resistance, the voltage/current source 8 energizes the RH 

g electrode 16 with a small, known current. A voltage drop across the RH electrode 16 is 

fj : ; measured, and the RH electrode resistance when the RH electrode 16 is positioned at the 

J body temperature is determined using Ohm's law. This preliminary measurement of the 

J! RH electrode resistance is used to calibrate automatically the RH electrode 16, such that 

a, the RH electrode 1 6 can be manufactured with less stringent resistance tolerance. For 

o 

fy example, the microprocessor 30 can use stored information (such as data stored in ROM 

©■ and/or RAM and/or other data storage devices or mediums) about the temperature and 

resistance relationship of the RH electrode material to generate a resistance to 
temperature conversion formula. This formula can then be used by the microprocessor 
30 to determine the temperature of the RH electrode 16 during heating of the RH 
electrode 1 6. This formula also can provide the current level necessary to achieve a 
desired temperature at the RH electrode 16. 

[0041] During a cutting or coagulation procedure, the microprocessor 30 reads the 
power setting (as set, for example, by a user at an interface such as a control panel) and 
commands the voltage/current source 8 to heat the RH electrode 16. The power applied 
for heating the RH electrode 16 is controlled using an algorithm stored in and/or executed 
by the microprocessor 30 to achieve an effective cutting/coagulation temperature in the 
face of widely varying thermal loads and losses due to variations in electrode position, 
saline or irrigant flow, and tissue characteristics. 
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[0042] In one embodiment, the morcellator controller 24 is a single piece of equipment 
comprising the voltage/current source 8, the electrode interface 28, and the 
microprocessor 30. In another embodiment, the voltage/current source 8, the electrode 
interface 28, and the microprocessor 30 comprise separate pieces of equipment that 
communicate with each other. 

[0043] The elongated inner sheath 20 encapsulates the pair of leads 13, 14, as shown in 
FIG. 2. In a further embodiment, each lead 13, 14 is further protected by an individual 
insulative wrapping, such as teflon shrink wrap. 

[0044] In one embodiment, the morcellator 5 also includes a rotatable drive system 32 
coupled to the electrode leads 13,14. The rotatable drive system 32 imparts rotary 
movement to the electrode leads 13, 14 and consequently to the RH electrode 16, as 
shown by arrow 36. The rotation simultaneously occurs with the heating of the RH 
electrode 16, thereby facilitating efficient reduction in the size of the tissue segments 
resected (e.g., by the holmium laser). For example, the RH electrode 1 6 can be rotated 
by the rotatable drive system 32 between 13,000 revolutions per minute (RPMs) and fifty 
thousand RPMs while simultaneously being heated by the electrical current supplied by 
the voltage/current source 8. 

[0045] Referring to FIG. 3A, in one embodiment the rotatable drive system 32 is a DC 
motor that is powered by the voltage/current source 8. The motor 32 is connected to the 
voltage/current source 8 via a pair of motor power leads 37, 39 (i.e., a positive lead and a 
negative lead). To impart rotary movement on the RH electrode 16 while the 
voltage/current source 8 simultaneously heats the RH electrode 16, the motor 32 includes 
commutator rings 40, 44. The commutator rings 40, 44 couple the electrode leads 13, 14 
to the motor 32 and the voltage/current source 8 and thus enable conductance of the 
electrical current during rotation. In one embodiment, the commutator rings 40, 44 are 
made up of copper segments. 

[0046] Further, the morcellator 5 can include a grip activated switch that controls the 
rotational speed of the motor 32 proportionally to the force applied to the switch. In yet 
another embodiment, the rotatable drive system 32 is powered by batteries that may, for 
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example, be located in a handle (for example, control handle 1 12 of FIG. 6 A) of the 
morcellator 5. 

[0047] In one embodiment, the morcellator 5 also includes a tissue guider 48. The 
tissue guider 48 is used to direct a tissue segment 52, or piece, to the RH electrode 16 for 
morcellation. In one embodiment, the tissue segment 52 is a resected piece of tissue. 
However, the tissue segment 52 may also be a non-resected piece of tissue, such as a 
blood clot. In one embodiment and as shown more clearly in FIG. 3B, the tissue guider 
48 includes a single wire having a straight portion 49 and whose proximal end is formed 
into a loop 50, or elliptical ring. The loop 50 can be any size needed to be able to direct 
the appropriate tissue into the RH electrode 16. Furthermore, the center of the loop 50 
may be off-centered relative to the center of the RH electrode 16. Although described in 
j| one embodiment as a single wire with a loop, the tissue guider 48 may be any 

"4 configuration that directs the tissue segment 52 to the RH electrode 16. The tissue guider 

§ 48 directs the tissue segment 52 by, for example, pulling the tissue segment 52, pushing 

e the tissue segment 52, or otherwise exerting a force on the tissue segment 52 (such as by 

d blowing air onto the proximal end of the tissue segment 52 to direct it to the RH electrode 

g 16 or by providing a suction force on the tissue segment 52 to pull it into the rotating 

jj";- electrode 16). 

[0048] The straight portion 49 of the tissue guider 48 extends longitudinally into and 
out of the proximal end of an elongated outer sheath 55. The outer sheath 55 is exterior 
to the inner sheath 20. In one embodiment, the outer sheath 55 is a tubular member that 
can be made from a solid material, such as plastic, and may also be flexible to facilitate 
insertion into the urethra of the patient. Some or all of the straight portion 49 of the 
tissue guider 48 is disposed inside the outer sheath 55. In one embodiment, the outer 
sheath 55 has enough rigidity and strength to enable the tissue guider 48 to be disposed 
inside the outer sheath 55 without substantially deforming the outer sheath 55. The outer 
sheath 55 can additionally protect the internal components of the morcellator 5, such as 
the motor 32 and the RH electrode 16, by covering these components. 

[0049] The tissue guider 48 can be constructed from a variety of materials, such as 
stainless steel wire, and can be positioned in any configuration as long as the tissue 
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guider 48 can advance, retract, and direct the tissue segment 52 into the RH electrode 16. 
As shown in FIGS. 3 A, 3B, 3C, 3D, and 3F, the tissue guider 48 extends from the 
proximal end 62 of the outer sheath 55. The extension is shown with arrow 66 in FIG. 
3B and enables the tissue guider 48 to guide a tissue segment 52. 

[0050] Once the loop 50 of the tissue guider 48 is positioned behind the tissue segment 
to be morcellated and the RH electrode 16, the tissue guider 48 retracts (or, more 
precisely, in one embodiment, the straight portion 49 slides back into a channel or lumen 
in the wall of the outer sheath 55), as shown by arrow 68 in FIG. 3C, and directs the 
tissue segment 52 to the spinning RH electrode 16. In particular, the tissue guider 48 
pushes the tissue segment 52 to the RH electrode 16. Referring to FIG. 3D, the loop 50 
stops pushing the tissue segment 52 to the RH electrode 16 when the straight portion 49 
is fully retracted. In one embodiment, the tissue segment 52 makes contact with the RH 
electrode 16 due to the momentum of the loop 50 towards the RH electrode 16 as a result 
of the retraction. In another embodiment, the morcellator 5 provides a suction force into 
the morcellator 5 to pull the tissue segment 52 into the RH electrode 16 once the tissue 
segment 52 comes within a particular distance of the RH electrode 16. The loop 50 can 
be positioned to be within the particular distance when the tissue guider 48 is fully 
retracted. Upon contact with the RH electrode 16, the tissue segment 52 is then 
comminuted into smaller tissue pieces 72. 

[0051] Although the tissue guider 48 is illustrated as being slidable into and out of an 
upper portion 73 of the outer sheath 55, the tissue guider 48 can also be slidable into and 
out of a lower portion 74 of the outer sheath 55. Moreover, in another embodiment, the 
morcellator 5 includes two tissue guiders 48, one slidable into and out of the upper 
portion 73 and the other slidable into and out of the lower portion 74. Further, the size of 
the loop 50 of one of the tissue guiders 48 could be different than the size of the loop 50 
of the other tissue guider 48. 

[0052] Additionally, although illustrated as elliptical, the loop 50 can be any shape, 
such as, but not limited to, circular, square, octagonal, triangular, and a figure eight. 
Also, the tissue guider 48 may include multiple loops 75 as shown in FIG. 3E. Each of 
the multiple loops 75 can be the same size, or each can be a different size, or some can be 
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the same and others different, etc. The multiple loops 75 can also diminish in size to 
form a cone-shaped proximal end of the tissue guider 48, which may be used to catch 
tissue segments of various sizes. The multiple loops 75 may or may not have spaces 
between them. In another embodiment, the tissue guider 48 may be made from multiple 
wires. Examples of connection methods of the multiple wires of the tissue guider 48 
include, but are not limited to, soldering, crimping, and screwing. 

[0053] Referring to FIG. 3F, another embodiment of the morcellator 5 is shown 
including a tissue guider 48 that grasps the tissue segment 52. In particular, the tissue 
guider 48 includes two wires 76, 77 that bend during extension out of the outer sheath 55 
to grasp the tissue segment 52. During the retraction of the tissue guider 48, the tissue 
segment 52 is pulled to the RH electrode 16. Further, although the two guider wires 76, 
77 begin to open as the tissue guider 48 retracts, in one embodiment the guider wires 76, 

77 impart enough momentum on the tissue segment 52 to cause the tissue segment 52 to 
come into contact with the RH electrode 16 while the two wires 76, 77 begin to separate. 
Alternatively, the two guider wires 76, 77 bring the tissue segment 52 to a particular 
distance away from the RH electrode 16 and the morcellator 5 sucks the tissue segment 
52 into the RH electrode 16 via, for instance, a suction force. 

[0054] To remove the morcellated tissue pieces 72 from the patient's body and/or from 
the morcellator 5, the morcellator 5 typically uses irrigation fluid, such as saline solution 
(0.9% Sodium Chloride water solution) to transport the morcellated tissue 72 out of the 
body and/or morcellator 5. The morcellator 5 can also use irrigation fluid to retrieve a 
tissue segment that has been brought to the RH electrode 16 via the tissue guider 48. In 
one embodiment and as shown in FIG. 4A, the morcellator 5 includes an irrigation port 

78 and an aspiration port 80. The irrigation port 78 is connected to a fluid source 79 to 
supply the irrigation fluid to the morcellator 5. The irrigation fluid travels from the 
irrigation port 78 proximally towards the RH electrode 16 through an irrigation channel 
88. In one embodiment, the irrigation channel 88 is defined as the distance between the 
outer sheath 55 and the inner sheath 20 and/or the electrode leads 13,14. 

[0055] When transporting the morcellated tissue pieces 72 out of the patient's body, 
the irrigation fluid comes into contact with the RH electrode 16. Additionally, the RH 
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electrode 1 6 may come into contact with the patient's urine. Although contact with the 
urine and/or the irrigant may damage an electrode heated with radio frequency, which 
conducts through its outward surroundings, the contact does not damage the RH electrode 
16. Rather, because the RH electrode 16 is heated using resistance heating, the contact 
with the irrigant and/or the urine cools the RH electrode 16. In one embodiment and as 
described above, the morcellator controller 24 compensates for this cooling by adjusting 
the current applied to the RH electrode 16 to maintain a predetermined resistance and 
temperature at the RH electrode 16. 

[0056] The irrigation fluid, along with blood, morcellated tissue 72, and other debris, 
is carried away from the RH electrode 16 through the irrigation channel 88 by a vacuum 
source 92 connected to the aspiration port 80. In one embodiment, the vacuum source 92 
is a mechanical pump capable of creating a variable vacuum and further includes a 
collection container 96 to collect the morcellated tissue 72 and fluids aspirated from the 
patient. The collection container 96 may be any size and made of any material suited to 
collect the irrigation fluid and other items from the morcellator 5. In one embodiment, 
the vacuum source 92 provides the suction force described above to bring a tissue 
segment 52 into contact with the RH electrode 16 if the tissue segment 52 is within a 
particular distance of the RH electrode 16. The medical professional operating the 
morcellator 5 may also actuate this suction force to morcellate the tissue segment 52. 

[0057] FIG. 4B shows an end view of the morcellator 5 of FIG. 4A, taken along line 
BB. The outer sheath 55 has a circular area and defines a lumen in which the RH 
electrode 16 rotates. In one embodiment, the single wire 49 of the tissue guider 48 has a 
circular cross section equivalent to the thickness 100 of the outer sheath 55. Further, the 
irrigation port 78 and the aspiration port 80 are located exterior to the outer sheath 55. 

[0058] In one embodiment, a medical professional using the morcellator 5 searches the 
bladder for tissue segments 52 and then manually guides the tissue segments 52 with the 
tissue guider 48. For example, the medical professional activates (i.e., extends/retracts) 
the tissue guider 48 with a slider switch. 

[0059] For example, in one embodiment the medical professional using the 
morcellator 5 uses an eyepiece to view the patient's body when using the morcellator 5. 
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In one embodiment, the outer sheath 55 of the morcellator 5 passes through a 
resectoscope having rigid optical equipment for the viewing inside the patient's body. 
More specifically, the resectoscope is a 24 or 26 French (F) resectoscope. A French is a 
unit of distance used for measuring the diameters of tubes such as catheters and fiber 
optic bundles. One French is equal to 1/3 millimeter. The resectoscope can be any size 
(i.e., any number of French) so long as the outer sheath 55 can fit through the 
resectoscope. Alternatively, the insulator 18 defines a lumen and a fiber optic passes 
through the center of the lumen. The fiber optic terminates at the end of the insulator 18 
(i.e., when the electrode leads 13, 14 separate). 

[0060] In another embodiment, a tissue guider controller 104 shown in FIG. 5 A 
actuates the tissue guider 48. In particular, the tissue guider controller 104 controls the 
extension and retraction of the tissue guider 48. The tissue guider controller 104 can also 
automate the extension and retraction of the tissue guider 48 so that the tissue guider 48 
extends and retracts in a controlled and repeated fashion. In another embodiment, an 
operator extends the tissue guider 48 manually and the tissue guider controller 104 
retracts the tissue guider 48. 

[0061] Additionally, the morcellator 5 can include a sensor to help detect faults and/or 
failures in the morcellator 5. For example, if the tissue guider 48 does not extend or 
retract, a sensor could sense that the tissue guider 48 was locked in place and that a 
malfunction had occurred. The sensor could then alarm the medical professional of the 
malfunction(s). In a further embodiment, the sensor detects the rotation of the RH 
electrode 16 and alarms the medical professional if the motor 32 malfunctioned and was 
preventing the rotation of the RH electrode 16. The sensor may also detect if the 
voltage/current source 8 is properly heating the RH electrode 16. 

[0062] Additionally, the tissue guider controller 1 04 may control the rate of retraction 
(i.e., the rate at which the tissue guider 48 is brought towards the morcellator 5 following 
extension of the tissue guider 48). For instance and as illustrated in FIG. 5B, the tissue 
guider controller 104 is a spring 108 having a particular spring constant. When the tissue 
guider 48 extends beyond the outer sheath 55, the spring 108 is extended to enable the 
extension of the tissue guider 48. Once the extension of the tissue guider 48 is complete, 
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the spring 108 starts to contract back to its equilibrium state based on its spring constant. 
Therefore, the spring 108 enables the tissue guider 48 to retract the secured tissue 
segment 52 into the RH electrode 16 at a constant, or controlled, rate that is determined 
by the spring constant of the spring 108. The controlled retraction rate prevents too much 
tissue from being pulled into the RH electrode 1 6 at one time, which can only morcellate 
tissue at a certain rate that is typically dependent upon its revolutions per minute and the 
power applied to the RH electrode 16. Alternatively, the tissue guider controller 104 
could provide a controlled retraction rate with a hydraulic or a pneumatic system. 

[0063] In a further embodiment, the voltage/current source 8 is in communication with 
the tissue guider controller 104 to adjust the controlled rate at which the tissue guider 48 
is pulled back towards the RH electrode 16. The voltage/current source 8 communicates 
the current and/or power applied to the RH electrode 16 and the tissue guider controller 
104 adjusts the retraction rate accordingly. 

[0064] A perspective view of one embodiment of the morcellator 5 according to the 
invention is shown in FIG. 6A. In one embodiment, the morcellator 5 includes a control 
handle 1 12 to operate the interrelated components of the morcellator 5. The various 
parameters of the morcellator components, such as rotational speed, irrigation fluid 
pressure, and vacuum level, as well as the actuation of the morcellator 5, may be set by 
actuating control knobs 116, 120, 124, and/or by sliding control switch 128. 
Alternatively, the actuation of the morcellator 5 and/or its components may be controlled 
via one or more foot pedals. Additionally, the actuation of the morcellator 5 and/or its 
components may be controlled via one or more foot pedals and via one or more of the 
control knobs 1 16, 120, 124 and control switch 128. For example, the operation of the 
morcellator 5 may be actuated by sliding control switch 128 to an "on" position, and the 
vacuum source 92 and fluid source 79 may be actuated by depressing a first and second 
foot pedal, respectively. Moreover, the control handle 1 12 can include any number and 
combination of control knobs and/or control switches. 

[0065] In one embodiment, the pair of electrode leads 1 3, 1 4 are protected by and 
grouped into an electrode leads insulative wrapping 132 for the pair of electrode leads 13, 
14. The pair of electrode leads 13, 14 are also individually insulated from each other 
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within the electrode leads insulative wrapping 132. The motor power leads 37, 39 are 
additionally protected by and grouped into a motor power leads insulative wrapping 136. 
The pair of motor power leads 37, 39 are also individually insulated from each other 
within the motor power leads insulative wrapping 136. 

[0066] The two insulative wrappings 132, 136 are further grouped into an outer 
insulative wrapping 140 to provide an uncluttered and organized connection to the 
voltage/current source 8. The motor power leads 37, 39 and the electrode leads 13, 14 
are then separated before connecting to an electrode lead terminal 144 and a motor power 
lead terminal 148. In particular, one of the electrode leads 13,14 connects to a positive 
electrode lead terminal and the other electrode lead 13, 14 connects to a negative 
electrode lead terminal of the voltage/current source 8. Likewise, one of the motor power 
leads 37, 39 connects to a positive motor power lead terminal and the other motor power 
lead 37, 39 connects to a negative motor power lead terminal. In one embodiment, the 
positive terminals and the negative terminals for the electrode leads 13, 14 and the motor 
power leads 37, 39 are independent from each other. Alternatively, the positive motor 
power lead 37, 39 and the positive electrode lead 13, 14 connect to the same positive 
terminal and the negative motor power lead 37, 39 and the negative electrode lead 13, 14 
connect to the same negative terminal. 

[0067] In a further embodiment, one end of the insulative wrappings 132, 136, 140 
(and thus one end of each lead 13, 14, 37, 39) can be disconnected from the other end of 
the respective insulative wrappings 132, 136, 140 (and thus the other end of each lead 13, 
14, 37, 39) at a particular disconnect location 152. This may be useful, for instance, if the 
voltage/current source 8 is secured to a table or workbench and an operator of the 
morcellator 5 has to move the rest of the morcellator 5 (e.g., the control handle 1 12, the 
elongated outer sheath 55) to another location, perhaps to repair a component of the 
morcellator 5. The disconnect location 152 may consist of two mating connectors that 
can easily be connected and disconnected by, for instance, twisting, pulling, or pushing 
the two mating connectors. Alternatively, actuation of a button on the control handle 1 12 
or a foot pedal could disconnect the mating connectors. 
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[0068] FIG. 6B shows a side view of the morcellator 5 of FIG, 6A. In one 
embodiment, the morcellator 5 includes bearings 156 at particular locations to support the 
components of the morcellator (e.g., the inner sheath 20) and to reduce friction between 
the moving components (e.g., the inner sheath 20) of the morcellator 5. The bearings can 
be, for instance, ball bearings, ball thrust bearings, roller bearings, or bushings. The 
bearings can be made from a variety of material or combinations of materials, such as 
plastic, stainless steel, iron, chrome, nickel, zinc, and bronze. Additionally, when not in 
use, the proximal end of the RH electrode 16 may be protected by a protective covering 
160. 

[0069] The medical professional inserts the proximal end 62 of the morcellator 5 into 
the patient's body until the tissue to be morcellated is at least a particular distance away 
from the proximal end 62. The particular distance is a distance at which the tissue guider 
48 can extend far enough out to be able to push the tissue back to the RH electrode 16. In 
some embodiments, the medical professional uses the eyepiece described above to 
determine how far to insert the morcellator 5 into the patient's body to morcellate the 
tissue. Typically, the entire outer elongated sheath 55 can be inserted into the patient's 
body until reaching the control handle 1 12. 

[0070] Variations, modifications, and other implementations of what is described 
herein will occur to those of ordinary skill in the art without departing from the spirit and 
the scope of the invention. The invention is not to be limited only to the preceding 
illustrative description. 

[0071] What is claimed is: 
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